Background: Dieting is a risk factor of both eating disorders and obesity. The aim was to examine time trends of dieting in Swedish adolescents, and explore how dieting and body weight dissatisfaction are related to selfreported health, wellbeing and health behaviours. Methods: Analyses of cross-sectional Swedish data from HBSC (Health Behaviour in School-aged Children) surveys 1994-2014. In total, about 30,000 girls and boys in the age of 11, 13 and 15 years participated. Data was collected by using classroom administered questionnaires in 5th, 7th and 9th grade. Logistic regressions was used to analyse secular trends of dieting, and how dieting and body dissatisfaction were associated with self-reported overall health, health behaviours, BMI and various physical, psychological and social aspects of health in 2014. Results: Dieting increased from 1994 to 2014 in both girls and boys in all age groups, and in 2014, the prevalence was 14% in girls and 8% in boys. The prevalence of body satisfaction was 65% respectively 69%. Body weight dissatisfaction and dieting were present in all body weight classes and were associated with self-reported poor health and many other negative health aspects. In comparison with the participants that were satisfied with their body weight the odds ratio (95% CI) for self-reported poor health was 3.4 (2.6-4.4) in dieters, 4.9 (3.8-6.4) in participants who perceived a need to lose weight and 2.1 (1.5-2.8) in those who perceived a need to gain weight, when adjusting for age, sex and body weight class. Conclusions: When promoting health among school age children body weight dissatisfaction and dieting ought to be considered. Furthermore, it is important to support girls and boys in all weight classes to reach and maintain a healthy body image and weight.
Background
Young people of today face a strenuous life in an obesogenic society with abundance of attractive sedentary activities and choices of energy dense foods offered. At the same time they are exposed to an unrealistic thin fit body and a healthy lifestyle as ideals.
Weight reduction might be a way to prevent illness and diseases, though it might become an unhealthy action in a vicious circle. While the risk of future dieting and extreme weight loss practices tend to be higher among people with higher BMI [1] [2] [3] , dieting in turn predicts obesity later in life [4, 5] . Likewise, although weight reduction might boost self-esteem [6] it is probable that unsuccessful dieting results in lower selfesteem. Young people with low self-esteem have in turn been shown to be more likely to make attempts to reduce weight [7, 8] . In addition to, or because of, the risk of ending up in a vicious circle due to these bidirectional associations, dieting and disordered eating in early ages are also likely to continue into adulthood [9] . Moreover, adolescent dieting might have negative impact of psychological as well as nutritional status [10] . Body dissatisfaction and early dieting might also result in other unhealthy behaviours with intention to reduce weight, e.g. smoking and purging [2, 11] , and it is also a risk factor for eating disorders [12] .
The perception of overweight and weight concerns rather than actual body weight class seems to initiate dieting [13, 14] . Misperception of overweight is common especially among girls. Data from 33 countries showed that a third of the 15-years old girls with normal or low weight perceived them self as overweight. In the Swedish sample, an increasing proportion of girls and boys regarded their body to be too fat. In 2014, the prevalence of feeling too fat was 47% respectively 22% among girls and boys. This is worrying since a clear association between body dissatisfaction and psychosomatic complaints was observed in both sexes [15] . Furthermore, another study including Swedish adolescents showed body appreciation to be associated with psychological well-being and self-esteem in both genders even if boys had higher body appreciation than girls [16] . In other countries, body image has been found to associated with self-rated health [17] , quality of life [18, 19] , problem behaviours [20] and exposure to bullying [21] .
While many studies have focused on body image less is known about dieting. Thus, we need to know more about health and wellbeing in dieting young people and to follow the prevalence of dieting. Therefore, it is of interest to study if dieting has increased, and how it is related to different dimensions of health and lifestyle. The aim of the present paper is to examine time trends of dieting in Swedish adolescents between years 1994 and 2014, and to explore how dieting and body weight dissatisfaction are related to self-reported health, wellbeing and health behaviours in 2014.
Methods
The Health Behaviour in School-aged Children (HBSC) study collects cross-sectional questionnaire data on nationally representative samples of 11-, 13-and 15-years old schoolchildren in Europe and some other countries every fourth years [22] . The purpose is to study girls' and boys' health behaviours, health indicators and contextual variables. Data is collected by using classroom administered questionnaires. This paper presents data from the surveys in 1993-94, 1997-98, 2001-02, 2005-06, 2009-10 and 2014 in Sweden, collected according to the international research protocol. Samples were selected separately for each age group using a 2-stage clustered sampling procedure where school was the primary sampling unite and class the second. The likelihood for a school to be selected was proportional to the number of pupils in the particular school (Pareto-sampling). One class was selected in each school and all pupils in the selected class were invited to participate. The response rates are presented in Table 1 . The analyses of secular trends were based on data from 30,480 adolescents (5th grade, n = 10,407; 7th grade, n = 9639; 9th grade, n = 9892 were included in the analyses), and the cross-sectional analyses are based on the survey 2014 with 7867 schoolchildren. Students from 386 of 491 eligible schools participated in 2014 and in total 69% of the invited schoolchildren (5th grade, n = 2689; 7th grade, n = 2338; 9th grade, n = 2840) completed the questionnaire.
Dieting and body weight dissatisfaction
In the 2014 survey, dieting, body weight satisfaction and dissatisfaction was measured with the question "At present are you on a diet or doing something else to lose weight?" with the responses: "No, my weight is fine"; "No, but I should lose some weight", "No, because I need to put on weight", "Yes".
Dieting in the surveys 1993/94 and 1997/98 was measured with a slightly different question: "Are you on a diet to lose weight?" with three response options (the same as the four above but excluding the third one).
Perceived health, wellness and disease
Self-rated health, which is considered as a valid measure of adolescent well-being [23] , was measured with the question "Would you say your health is …? " and four response options (excellent, good, fair or poor). When analysing the data, the response alternative "faire" and "poor" was merged and regarded as a response of poor health.
Wellness was measured with the question "How healthy and well do you think you are?" followed by four response options (very well, fairly well, not very well). When analysing the data the two first response alternatives were merged and regarded as feeling well.
Chronical disease was measured with the question "Do you have a long-term illness, disability, or medical condition (like diabetes, eczema, allergy, or ADHD) that has been diagnosed by a doctor" with response option yes/ no.
Life satisfaction
Life satisfaction was investigated by a picture of a ladder [24] where the top of the ladder "10" implied the best possible life and the bottom "0" implied the worst possible life. The participants were asked to indicate where on the ladder she/he in general perceived to be at the moment. The perception of having a low life satisfaction was defined as response category 0-5, as suggested in the HBSC protocol.
Subjective psychological and somatic health complaints
The frequency of the subjective symptoms, headache and stomach ache, were measured with a question of how often during the last 6 month the symptom had occurred with five responses ranging from rarely or never to, about every day. The psychological health complaints feeling low and sleeping difficulties were measured in the same format. These two complaints were considered frequent if reported daily.
Social support in school and at home
Peer relationship and support were measured with two items. One was the statement "I can talk about my problems with my friends" with responses from "1" to "7" and the two polar labelled "Very strongly disagree" and Very strongly agree". The perception of not being able to talk about problems with friends was defined as response category one to three. The other item was formulated "Other students accept me as I am" with five response categories from "Strongly agree" to "Strongly disagree". The perception of not being accepted was defined as responding disagree or strongly disagree. Exposure to bullying was measured with the question "How often have you been bullied at school in the last couple of months?" With the five responses ranging from "I have not been bullied at school in the last couple of months" to "Several times a week". The response was dichotomized into not have been bullied or have been bullied at least once or twice during the last couple of months.
Not being able to talk about problems with the family and acceptance by teachers was measured and dichotomized according to the same principle as peer relationship and support above.
Family meals were measured with one question about breakfast and one about dinner: "How often do you have breakfast/dinner with your mother or father?" with six responses ranging from "Never" to "Every day". The category "Never" was used as an indication of never eating breakfast/dinner together with parents.
Health behaviours
The frequencies of consumption of fruit, vegetables, sweets, and sugar sweetened beverages were assessed with the question "How many times a week do you usually eat or drink …" with seven responses from "Never" to "Every day, several times a day". One question was used to measure breakfast consumption at weekdays and weekends: How often do you usually eat breakfast (more than a glass of milk or fruit juice). There were six responses for weekdays, from "I never have breakfast during the week" to "5 days". Consuming sweets and sugar sweetened beverages daily and not consuming vegetables, fruits and breakfast (weekdays) daily were considered as cut-off point for less healthy behaviours.
Exercise was measured with the question "Outside school hours, how often do you usually exercise in your free time so much that you get out of breath or sweat?" with seven response options. No weekly exercise was considered cut-off point for a less healthy behaviour.TV use in week days with the question "How many hours a day, in your free time, do you usually spend watching TV, videos (including you tubes or similar services), DVDs, and other entertainment on screen? with nine response options for weekdays separately. Watching TV 4 hours or more on weekdays was considered as a cut-off point for less healthy behaviour.
Being a smoker was defined as not answering "I do not smoke" to the question "How often do you smoke tobacco at present?" In a similar way consuming alcohol was defined as not responding "I never drink alcohol" to "How many drinks containing alcohol do you have on a typical day when you are drinking?"
Sleeping habits at weekdays was measured with the question "When do you usually go to bed if you have to go to school next morning?" with 11 response options. Bed time after 24 at weekdays was considered as a less healthy habit.
Demographic variables
The questionnaire also included questions about the participants' country of birth, who they were living together with, and their mother's and father's occupation. Living with both mother and father was considered as living in a nuclear family. The information on type of occupation was used to form three categories of socioeconomic status (SES) i.e. both parents, one parent respectively none of the parents having a non-manual occupation.
Body weight class
Self-reported data (n = 6112) on height, weight, date of birth and sex was used to assess body weight status [25] after excluding values +/− 4 sd for height [26] and other extreme values. International Obesity Task Force gender-and age specific BMI cut-off points [25] were applied when categorizing the participants in four body weight classes: underweight, normal weight, pre-obesity and obesity.
Analyses IBM SPSS.25 was used for the analyses. Time trends in dieting were analysed using logistic regression models, stratified for gender and age group, with dieting as dependent variable and survey year as independent. Prevalence estimates with 95% confidence intervals were adjusted for the cluster sampling design and weighted to take biased school drop out into consideration by using SPSS procedures for complex samples.
In the cohort examined 2014, logistic regressions were used to analyse the association between background factors and dieting, and how body weight dissatisfaction and dieting was associated with different health aspects and health behaviours. These models were adjusted for age and sex. Participants reporting body weight satisfaction were considered as a reference group against which the three groups of body weight dissatisfaction and dieting were compared regarding the risk of less favourable health profile. In the models with the measures of overall health as dependent variables we also adjusted for body weight class in a second step, and added SES, place of birth and family structure in a third step. The number of included participants in different analyses varies due to missing values.
Results
The prevalence of dieting increased from 3% in 1994 to 11% in 2014, as illustrated in Fig. 1 . This trend was significant for both girls and boys in all three age groups (p < 0.001). In 2014, 14% of the girls and 8% of the boys reported that they were trying to lose weight, and 14% of the girls and 10% of the boys that they did not but that they ought to do. Prevalence of dieting, body weight dissatisfaction and satisfaction in each grade are shown in Table 2 . Table 3 , data from the survey in 2014 reveal that dieting or perceived need to lose weight was common also among participants without overweight. Furthermore, it is shown that the prevalence of dieting was higher in girls, among the older age groups, in nonnuclear families and in families with low SES (Table 4 ).
As shown in
Dieting and body weight dissatisfaction were associated with perceived poor health ( Fig. 2b, and Table 5 , first panel). Participants who were dieting rated their health poorer than those who were satisfied with their weight. Dieters showed odds of reporting poor health that was four times higher than those who were satisfied with their weight. As body weight status was related to self-rated health ( Fig. 2a ) we adjusted for this in a second step, but dieting was still associated with poor self-rated health, OR 3.4, CI 2.6-4.4. This is illustrated in Fig. 2c , showing self-rated health in relation to dieting and body weight satisfaction/dissatisfaction in normal weight participants separately.
Not only were attempts to lose weight related to reporting poor health and not feeling well. Participants who perceived a need to gain or lose weight were also more likely to report that they had a poor health and were not feeling well when compared with those satisfied with their weight. Moreover, Table 5 shows that body weight dissatisfaction was related to low life satisfaction and many different aspects of poor health. Dieting and body weight dissatisfaction were associated with self-reported chronical disease, psychological and somatic complaints, being bullied, not being accepted in school, seldom having family meals and not being able to talk about problems with family and friends. Fig. 1 Secular trends in prevalence of dieting by age group and gender. Note that in the two first examinations the question about dieting was slightly differently formulated Moreover, dieting was associated with behaviours as exercise, omitting breakfast and smoking, which the participants may regard as weight reduction strategies. Other behaviours like dedicating time for television viewing, going to bed late and consuming sugar sweetened beverages and alcohol were also associated with dieting.
Similar patterns of association were found for all six groups when stratifying the analyses in Table 5 by age and gender, although fewer associations were significant. When excluding participants without data on BMI in sensitivity analyses the results were not substantially different from those presented in Table 5 including all participants with data.
Discussion
This paper adds to the present literature by showing that adolescent dieting is prevalent and increasing in Sweden, and that dieting and body dissatisfaction are related to perceived health status as well as various physical, psychological and social aspects of health.
In this national sample of Swedish 11-to 15-years olds dieting and body weight dissatisfaction was associated with perceived poor health and low life satisfaction. Dieting subjects were more likely to report poor health compared to those who were satisfied with their body weight. Furthermore, the ones who perceived a need to lose weight but did not put it into practice, were even more likely to rate their health as poor compared to those who were satisfied. These subjects, who wanted to reduce their weight, had odds to report poor health that was six times higher than those who reported body weight satisfaction. The majority of the Swedish schoolchildren reported a healthy weight, but the results show that also among those without overweight, attempts or perceived needs to reduce weight were present and associated with poor self-rated health. Similar findings have been found in other populations [27, 28] . Thus, it is important to recognize that adolescents of both sex and in all weight classes are concerned about weight, and to find out if they need different support to reach and maintain a healthy body image and weight.
Dieting an increasing problem
According to the present study, dieting is increasing in Swedish schoolchildren of both sex. In the older age groups, the increase seems to be somewhat more pronounced in girls, and the prevalence was higher in girls already at the data collection 1993/94. However, the trends were significant for both girls and boys, and among the adolescents in grade five the trends were similar in boys and girls. Thus, even if the prevalence of dieting is lower in Sweden than in many other countries [29] it is an increasing health problem in both girls and boys.
Associations with various psychological, physical and social health aspects
Dieting and weight dissatisfaction were not only associated with perceptions of poor health and illness in general, but also to different aspects of psychological, social and physical ill-health. This is in line with other studies showing associations between dieting or perceived need to lose weight and for example somatic [27, 28, 30] and psychological health complaints [27, 28] , bullying [27] , and family communication [14, 31] . However, in the present study we also demonstrated that perceived need to gain weight was associated with many of the examined health aspects. Thus, weight satisfaction was linked with self-reported psychological, physical and social Need to gain weight 11 (10-12) 9 (7-11) 9 (8-11) 8 (6-10) 13 (11-16) 6 (5-8) 19 (17) (18) (19) (20) (21) Need to lose weight 11 (10-12) 9 (7-11) 9 (7-11) 15 (13-18) 11 (9) (10) (11) (12) (13) 17 (15) (16) (17) (18) (19) 10 (8) (9) (10) (11) (12) Trying to lose weight 11 (10) (11) (12) Trying to lose weight, % 3 (2-5) 9 (8-10) 24 (21-28) 41 (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) (46) (47) (48) (49) health as well as overall health, life satisfaction and healthy behaviours. Even if the associations remained significant when adjusting for SES, family structure, foreign background, BMI class, age and sex it is impossible to state causality with the present study design. These associations could be an indication of causation in either direction or that family situation, parental involvement and other living conditions affect both body image and other health aspects.
Family meals, which might be a marker and facilitator of parental support and connectedness, is suggested to be a protective factor against eating disorders [32] . Previous studies have also demonstrated that eating with the family is associated with healthier diets, psychological wellbeing and decreased risk of obesity and unhealthy behaviours [33, 34] .
Associations with less healthy behaviours
The associations between dieting and health behaviours might just be a result of clustering behaviours [35] . Another explanation might be that smoking and omitting breakfast are strategies to lose weight [36] . Studies in other populations have also found dieting to be associated with unhealthy behaviours like smoking [37, 38] . Likewise, regular breakfast consumption has previously been shown to be less likely in overweight [39] and dieting [28, 38, 40] adolescents. Thus, omitting breakfast might be an attempt to lose weight and/or an unhealthy behaviour that result in weight gain. In any way, omitting meals should be considered in health promotion.
In the present study those being satisfied with their own body weight tended to report healthier food habits than the other participants. Dieting was not related to lower consumption of sweets and sugar sweetened beverages as shown in studies in other countries [28, 37] . Weight dissatisfaction was rather associated with higher consumption of these foods. Furthermore, the present study confirms that dieting adolescents do not consume fruit and vegetable more often compared to non-dieting adolescents who are satisfied with their body weight [28, 37] . Thus, dieting seems not to be the same as conforming to a dietary recommendations or dietary weight loss strategies recommended by health professionals. Odds ratios with 95% confidence intervals from a logistic regression model with sex, grade, SES, place of birth and family structure as independent variables Fig. 2 Self-rated health was related to body weight class (a), and to body weight satisfaction/dissatisfaction and dieting (b). The latter relationship remained when underweight, overweight and obese participants were excluded (c)
Limitations
One limitation of the present study is that adolescents can have different understanding of the word dieting which might influence how they respond on the question about weight reduction and body satisfaction. Another limitation is that body weight and height were self-reported and not measured. Self-report is likely lead to an underestimation of overweight and obesity prevalence [41, 42] and contribute to missing data for BMI. Due to a high proportion of missing data on height and weight, BMI could only be calculated for 78% of the participants. However, even if this study is based on self-reported data and that the participants are not followed longitudinally, the results are important for promotion of healthy habits as well as in prevention and management of obesity and eating disorders.
Prevent dieting
Body dissatisfaction and disordered eating are delicate problems which must be tackled on many different levels [43] , and awareness of dieting as a health problem is a good starting point. There is a risk that society in general and experts in particular may contribute to the unhealthy focus on body weight by highlighting the risk of obesity and the importance of overweight prevention. It is therefore encouraging to see an emerging salutogenic perspective in research with increased focus on body appreciation [16] and healthy attitudes towards eating [44] . In addition to aiming at healthy weight in young people, we should set the goal to prevent adolescents from dieting. To reach these goals it is important to always keep in mind to mediate and facilitate a balanced view of food habits, physical activity and body image, as well as to prevent unhealthy concerns and practices of weight control in itself. It is necessary to break the unhealthy spiral of weight gain, body weight focus and dieting.
Actions on many levels and arenas may promote a supportive youth environment with good role models and support in regular physical activity and balanced food habits for pleasure and health. Some examples on what to strive for are: schools that promote health literacy, healthy food habits and reflections about body ideals and norms and; sport clubs with sound policies, rules and information regarding weight reduction and dietary intake; social media without weight stigma, cyberbullying and unhealthy focus on appearance.
Conclusions
The results indicate that adolescent dieting is prevalent and increasing among Swedish girls and boys. This is of great concern since previous studies have shown that dieting predicts eating disorders as well as obesity later on in life.
In the present study, dieters were more likely to perceive their health as poor than those satisfied with their weight. This also applied to those who wanted to lose or gain weight. In addition to these associations with overall health, dieting and body weight dissatisfaction were linked to unhealthy behaviours and multiple aspects of health. Thus, there is a need for action to prevent adolescent from dieting and rather empower them to body satisfaction and healthy food habits. 
